Very-long-baseline interferometry observations at 3.8 cm, with left circular polarization, have been used to probe the fine structure of the quasar 3C 345. Sixteen sets of correlated flux densities and three sets of closure phases, obtained from observations made between October 1971 and October 1974 at up to four sites simultaneously, indicate that 3C 345 is composed of two components whose separation was about 1.0 milliarcsec in late 1971, and 1.3 milliarcsec in late 1974. The position angle remained at about 105 o ±5°, with the smaller, weaker component being in a direction east and south of the larger, stronger one. The component separation thus increased throughout at an average rate of about (0.09 ±0.03) milliarcsec/yr corresponding to an apparent velocity of expansion of (2.5 ±0.8)c for z =0.6, H 0 =60 km sec 1 Mpc ', and q 0 = 1. These results seem inconsistent with the "Christmas-tree" model of the time variations of the fine structure of extragalactic radio sources.
INTRODUCTION
/QUASAR 3C 345, with a redshift of 0.595, is an optical, radio, and polarization variable. The optical light curve exhibits fluctuations, on time scales of days to weeks, of up to one to two magnitudes above a base level. This level itself undergoes variations, on time scales of months to years, of about one to two magnitudes, with the optical flux density varying from about 10 -2 to 10" 4 Jy compared to a mean of about 10 Jy for the radio flux density. The radio observations of 3C 345 show increasing variability with decreasing wavelength. Radio spectra for frequencies between 10 3 and 10 5 MHz show outbursts of flux which appear first at the highest frequencies and evolve to lower frequencies, qualitatively consistent with conventional synchrotron radiation theories. A comprehensive list of references for these various properties of the radiation from 3C 345 is given by Wittels (1975) .
The first very-long-baseline interferometry (VLBI) radio observations of 3C 345 (Clark et al. 1968) indicated that the radio brightness distribution had millisecond-of-arc structure. More detailed VLBI observations made by Cohen et al. (1971) demonstrated that 3C 345 did indeed show structure at this level of angular resolution, but these data did not allow the authors to distinguish among several simple models for the source.
Our VLBI observations of this source were begun in October 1971 and form the basis of this paper (see, also, Wittels et al. 1975) .
In Sec. I we describe the observations, and, in Sec. II, the mathematical models used to represent the radio brightness distribution of the source. In Sec. Ill we discuss the data analysis and in Sec. IV the conclusions; the most important of these have previously been summarized in Wittels et al. (1976) .
I. OBSERVATIONS
Sixteen sets of VLBI observations at 3.8 cm, made with left circular polarization, were carried out between October 1971 and October 1974. The locations and diameters of the up to four antennas used in these observations (see Table I ) are as follows: Haystack, Massachusetts, 120 ft (36.6 m); Goldstone, California, 210 ft (64 m); National Radio Astronomy Observatory, West Virginia, 140 ft (42.7 m); and Onsala, Sweden, 84 ft (25.6 m). They will hereafter be designated H, G, N, and O, respectively. The u, v tracks for the six independent interferometers formed from these four antennas are shown in Fig. 1 .
The equipment and data-reduction procedures used were as described in Wittels (1975) 10.0 ± 0.5 10.9 ± 0.9 9.6 ± 1.0 8.8 ± 0.5 8.3 ± 1.1 10.0 ± 0.6 11.8 ± 0.6 11.4 ± 0.6 12.4 ± 1.2 11.8 ± 0.6 12.0 ± 0.6 11.2 ± 0.4 11.6 ± 0.8 12.2 ± 0.4 11.9 : 11.2 : 0.5 0.3 Onsala. 2 Special problems (see Wittels 1975 for details): (a) Rain at H site resulted in some loss of data and increased uncertainty in flux-density determinations, (b) Unknown scaling error in all observations with baselines using tíre O antenna, (c) Use of Rb or Cs standard at G resulted in an increase in phase noise, (d) No radiometry data for the O site. Constant values were used for noise temperatures, (e) Large numbers of parity errors during data recording at N and O significantly degraded the accuracy of the correlated flux densities on baselines using these two antennas, (f) At N, interference severely distorted the apparent spectral response of the system, resulting in an approximately uniform underestimation of the correlated flux densities on baselines 1 Each column gives the total flux density and associated standard error, both in janskys; 1 Jy = 10 -26 W m" 2 Hz" 1 . 2 The total flux densities for this calibrator were obtained from the data of Dent (1975) by interpolation.
3 The flux densities of the calibration sources 3C 274 (Baars and Hartsuijker 1972) and DR 21 (Dent 1972b) were assumed time invariant. Correction factors of 1.04 and 1.024, respectively, were applied to account for partial resolution by the 2.'2 beam at G. 4 There were no good calibration sources observed on 3, 4 July 1972; the scale was fixed by calibration on 27, 28 June 1972. using N. Most of this scale uncertainty was removed by requiring that the level of the ratio of the HN correlated flux density to total flux density, for several sources, agree, on the average, with the same ratio for these sources determined in August and October 1973. 3 G participated only 26 h. 4 The difficulties noted resulted in so few reliable data that modeling was not attempted.
5 G participated only 12 h. (1975) , and in the references cited therein. The only exception is that the small bias in the fringe amplitude (see the last entry of Table II in Wittels et al.) has been removed by subtraction of the theoretical estimate of this bias. The reduced data, used for subsequent analysis, were in the form of correlated flux densities and closure phases (Rogers et al. 1974) . The total flux densities of 3C 345, used for the calculations of the correlated flux densities, were measured during each experiment and are listed in Table II ; the flux densities of the calibration sources are also given. Between October 1971 and March 1973, only the HG interferometer was used for observations. All the observations, including those of Cohen et al. in 1971, ex- hibit the same minimum between 22 and 23 h (GST), at GST (hours) Fig. 2 . Correlated flux density versus Greenwich sidereal time for 3C 345 observed with the HG interferometer. The normalized amplitudes are given on the axes on the right with the symbol for the data of each experiment shown beneath the corresponding axis. The arrows on the time axes mark interferometer hour angle equal to zero. Typical standard errors are shown. The curves through the data are labeled with the number corresponding to the appropriate entry in Table III. the maximum resolution of the interferometer, and both our 9 May 1972 data and Cohen et al.'s data have a maximum about S 1 /? h later. (As an illustration, the October 1971, and the May and July 1972 data are shown in Fig. 2 .) Yet there are important differences among the observations. Even considering that the Cohen et al. data appear to be normalized by a factor of about 1.5 higher than our data -see the discussion of PKS 2134+00), and that our 1971 data show large scatter due to bad weather, it is clear that the minimum was deepening between early 1971 and May 1972, more than can be accounted for by simple scaling by a constant factor.
The May 1973 experiment was the first in a series of three-and four-station experiments. These yielded both correlated flux density and closure phase information for 3C 345. As an illustration, the correlated flux densities from the May and October 1974 experiments are shown in Figs. 2-7, and the closure phases in Figs. 8-10. (For the complete data, see Wittels 1975 .) These simultaneous observations with several antennas, with the resulting closure phase data, allowed us to distinguish among many simple models and to use more sophisticated models to estimate the brightness distribution of the source. One particularly important contribution made by the closure phase is the elimination of the ambiguity in the orientation of the source since the phase in an odd function of u and v.
II. MODELS OF BRIGHTNESS DISTRIBUTION
We used three different types of models to represent the brightness distribution of 3C 345. The first type is characterized by parametrized models of the brightness distribution; the values of the parameters are estimated via weighted-least-squares minimization of the differences between the corresponding theoretical and "observed" values of the correlated flux densities and closure phases.
In the second type of model, separate two-dimensional series expansions are used to represent the observed values of the correlated flux densities and closure phases. The weighted-least-squares estimates of the coefficients of the terms in these series are obtained in a standard manner. The complex fringe visibility is constructed from these series, and its Fourier transform yields the brightness distribution of the source. The complex fringe visibility is the product of the correlated flux density and the exponential of the structure phase-that part of the fringe phase due to the discernible structure of the source.
In the third type of model (Cotton, unpublished), up to 20 circular Gaussian components, each with a variable flux density and a variable cross section, can be centered on arbitrary points of a rectangular grid in the brightness distribution plane. The components are added one at a time and all parameters of the model are adjusted at each step by a least-squares procedure. Details of this method will not be discussed here. For a specific model of the first type, we consider a brightness distribution composed of two elliptical Gaussian components. The components are described by their flux densities, So and Si, and their Gaussian e -1 / 2 power half-widths (hereafter EHPHW), (Tox^Oy and (T\ x ,G\ y . Component 1 is located at Cartesian position (xi,Ti) or cylindric position -(ri,/*!) with respect to component 0 (see Fig. 11 ). The brightness distribution B(x,y) is then given by However, for 3C 345, where the position angle is close to 90° , the simplified case of ellipses aligned in thex,y directions is adequate.]
For observations with an interferometer formed by stations j and k, the correlated flux density which depends on all eight parameters, is given by The superscript tc denotes the theoretical value for the two-component model, whereas ts will denote the theoretical value for the series model. The closure phase for the y/:/ triangle of stations, which depends on only six parameters, is given by
with (¡) s jk denoting the structure phase for the jk interferometer, that is the contribution to the fringe phase due to the structure of the source. This model is sufficiently It is important to remember that the set of baselines forms a triangle so that u/ c i= Uji -Ujk and vu = Vji -(¡)j kl is therefore a function only of four of these quantities, e.g., Ujk, Uji, Vjk, and Vj¡.
If there is a priori information that the source is extended considerably more in one direction than in the perpendicular direction, the number of terms required to produce a satisfactory series representation of the data can be reduced by defining the series in a coordinate system aligned with the preferred direction. For example, consider the source pictured in Fig. 11 ; a considerable savings is realized if the primed directions are used for the Fourier series since the structure then depends primarily on u' and only the lowest-order terms in v f are required, where u' and v f are the spatial frequencies in the directions corresponding to x' and y', respectively. Such rotated axes are particularly useful for 3C 345, which is primarily extended along a particular direction and least extended in the perpendicular direction.
III. ANALYSIS OF DATA
The analysis of the data from most experiments was based on the two-component model described in Sec. II. Results for the parameters of this model are given in Table III and are discussed below. In addition, the May 1974 experiment yielded sufficient correlated flux density and closure phase data to allow use of the series method to estimate the brightness distribution of the source. The method of circular Gaussians at fixed grid points ("Gaussian array" model) was applied to both the May and October 1974 data sets. The brightness distributions resulting from these methods are published in Wittels et al. (1976) and are briefly discussed below under the appropriate experiment. 
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WITTELS ET AL.
A. February 1971
We analyzed the data given in Cohen et al. (1971) using a two-point-component model (EHPHW = 0) so that comparison could readily be made with results from analyses of our later observations. These 1971 data, as published, and as scaled down by a factor of 1.5 , yielded the parameter values shown in entries 1 and 2 of Table III, respectively. Using a position angle of 103°, as suggested by Cohen et a/., results in a larger value for the root mean square (rms) of the postfit residuals, and a slightly larger value for the separation, though the difference is less than the standard error. The standard errors are large because there are only 14 data points. The point at GST = 2.72 h (IRA = 4.2 h) was deleted from the analysis both because later experiments indicate that it was spuriously low, and because, if included, it severely biased the other residuals.
B. October 1971 through March 1973
As with the data of Cohen et al, all of our early HG correlated flux densities are well represented by a model with two point components. Separate least-squares analyses were carried.out for each of four groups of data: October 1971 , May 1972 , June and July 1972 , and February and March 1973 ; the last two were grouped in pairs since the total flux density remained nearly constant and there were few data points from each individual experiment. Parameter values for solutions based on fixed and variable position angles are given in entries 3-10 of Table III. The data from May and July 1972 are shown in Fig. 2 with the theoretical curves based on entries 5 and 7 of the table. For three of the four groups, the primary effect of an increase in Pi of about 5° is an increase in the component separation r\ of about 0.05 milli-arcsec. The only substantial effect of fixing the component sizes at a small nonzero value, such as 0.1-0.2 milli-arcsec, is to increase S and hence the percent of the total flux density contained in the two components.
There are probably other simple models that would describe these early data sets equally well. Data on additional baselines are required to gain confidence in a particular model.
C. May 1973
Although this experiment involved three stations, 3C 345 was observed only with the HO interferometer. The locations of the maxima and minima of the correlated flux densities agree quite well with the predictions of the parameters from the solution based on the February and March 1973 HG data (entry 9 in Table III) . Nevertheless, the overall level of the prediction is too high (Wittels 1975) , especially since the total flux density rose slightly between March and May. The fact that the model agrees better at low than at high correlated flux density indicates that the discrepancy may be at least partially due to an overall scale error. Another possible explanation is that the components are extended and partially resolved by the HO interferometer. Entries 13 and 14 in Table III , for example, show that component EHPHWs of just under 0.2 milli-arcsec substantially reduce the rms of the postfit residuals and the systematic pattern of the residuals for the earlier model also virtually disappears (Wittels 1975) . The only parameter that changes substantially when the component sizes are increased is S. If there remains a scale error in these HO data, its principal effects would be on the inferred component sizes and on the estimated value for S.
D. October 1973
Although the uncertainties accompanying these data were large due to problems with the N and O recorders (see Table I ), analysis was attempted. A least-squares solution based on HO and NO correlated flux densities for a two-point-component model (entry 15) showed the necessity for components with nonzero size (Wittels 1975) . A solution for equal-size elliptical components based on the F c data from all three baselines, is described in entry 16 of Table III. The principal changes from the comparable results for May 1973 are an increase in component separation and a change in the relative component strengths.
The 0hno data for this experiment were not used in the least-squares solution because they do not differ significantly from zero, and have a ±20° scatter. There are gaps which appear in </>hno between about 20-22 h GST and 01-02 h GST, for all the experiments. These gaps are related to the minima in the correlated flux densities on the HO and NO baselines in these intervals; at these times, the signal sinks below the noise so that fringes are not detected and the closure phase cannot be determined. Correlated flux density data for these times are upper bounds.
E. March 1974
We compare the entry 18 solution for this date with that given in entry 16 and based on the October 1973 data, as both experiments involved only the HN, HO, and NO baselines and covered about the same spans of the u, v tracks. Least-squares solutions for each set of data indicate the value of S to be about 9.2 Jy, the value of £ to be between 0.18 and 0.25, and the elliptical components to be of comparable size. However, the best-fit position angle and component separation for the March 1974 data are both greater than the corresponding values obtained from the analysis of the October 1973 data, although forcing the Pi's to be equal eliminates the difference in the estimated values of the ri's. These changes in parameter values must be considered to be of marginal significance.
For both sets of data, P\ and ri are primarily determined from the locations of the maxima and minima of 1976AJ 81. . 933W 941 3 C the HO and NO correlated flux densities. These locations cannot be pinpointed very well because, near the minima, fringes are not detected and only upper bounds on the correlated flux densities can be obtained, and, near the maxima, there are few data points.
F. May 1974
The May 1974 four-station experiment yielded both more correlated flux density and more closure phase data for 3C 345 than did any of the other experiments. For the first time sufficient closure phase data were obtained to be useful in the development of a model for the brightness distribution. We analyzed these data using three methods: two based on parametrized brightness distributions, and one on a series representation of the data.
The values for the parameters of the two-Gaussiancomponent model, based on an analysis of all the flux density and phase data, are shown as entry 24 of Table  III . Although the shapes of the theoretical curves for these parameter values are in reasonable agreement with the data, clear systematic discrepancies exist. The most notable of these systematic differences is in the level of the correlated flux density curves: The least-squares solution yields an (unrealistic) compromise between the scales of the three shorter and the three longer baselines, because the data from the baselines involving O are probably scaled too high. Decreasing the flux density in the model or increasing the component sizes results in a better fit to the data obtained from the shorter baselines, but a worse fit to those from the longer ones. Increasing flux density or decreasing sizes yields the opposite results.
If the model has, as an additional parameter (compared with entry 24), a single scale factor for the three baselines using O, the HO, NO, and GO correlated flux densities are scaled down by a factor of 0.66 ± 0.03. The only significant change in the values for the other parameters is an increase in the EHPHWs of the components (see entry 25). The rms of the postfit residuals for the correlated flux densities decreases to 0.61 Jy and much of the systematic differences between the model and the correlated flux density data disappears. The theoretical curves based on the parameter values of entry 25, are shown with the data in Figs. 2-7 for the flux densities, and Figs. 8-10 for the phases.
In addition, these May 1974 data were particularly useful for testing the sensitivity of the estimated values of some common subset of parameters to the level of complexity of the models and to the subsets of the data used in the least-squares solutions. The results of several of these tests are given as entries 20-23 of Table III . An extensive discussion of these sensitivity tests is given in Wittels (1975) .
The second and third types of modeling methods were applied to the May 1974 data primarily to show that different approaches to modeling the data result in 345 similar brightness distributions, and, in particular, that the source consists of two main components independent of any a priori assumptions such as were inherent in the parametrized two-component model. The series method was applied to the data separately for two different types of series-Fourier and polynomial-both using coordinates rotated by 15° so that the u' axis was aligned with the position angle of the source. For the Fourier series, 20 (cosine) terms were matched to the correlated flux densities and 59 (sine) terms to the closure phases, yielding values for the rms of the postfit residuals of 0.7 Jy and 5°, respectively. For the polynomial series, 15 (even) terms were matched to the correlated flux densities and 35 (odd) terms to the closure phases, yielding values for the rms of the postfit residuals of 0.7 Jy and 8°, respectively. The complex visibility was then computed from the series coefficients in each case for that region of a square, 32 X 32 grid in which u' and v f were everywhere less than u m and v' m , the maximum resolution for the longest baseline [see the equations for (F C j k ) ts and (0^)^]. The maximum resolution of the grid was 300 X 10 6 wavelengths. Between u m and v' m , and the edge of the grid, both the amplitude (correlated flux density) and phase of the complex fringe visibility were monotonically smoothed to zero. The complex visibility was then transformed to yield the brightness distribution.
The brightness distributions resulting from both types of series as well as the distribution consisting of five superposed circular Gaussians, obtained using the third, Gaussian array, modeling technique, all show that the source consists primarily of two components oriented along a position angle of about 105°, and containing about 10 Jy, with the weaker of the two components being to the east and south of the stronger component. The series method does not lend itself to an accurate determination of the components' separation, but method three gives a separation of about 1.26 milliarcsec, in good agreement with entries 24 and 25 of Table III . Contours for these brightness distributions are given in Wittels et al. (1976) . All the contour plots have two main components, aligned in the same direction, with the weaker component to the east and south of the stronger one. The shapes of the components obtained using the different methods of modeling do not agree well with one another in the fine details primarily because the component sizes are of the same order as the resolution of the longest interferometer used for these observations. The basic two-component nature of the radio source on this scale of resolution seems well established, at least for this date. only striking difference between the results of the May 1974 observations and of these observations is found in the HGO and NGO closure phase data between 0210 and 0300 GST: The two May data points have a negative slope indicating that the closure phase "turns over," whereas the two July data points have a positive slope, indicating that the closure phase has "wrapped around" from +180° to -180°, demonstrating a change in the source structure. The best values for the two-component model parameters are given in entry 29 of Table III. A two-point-component model was also matched separately to the HG and NG (entry 26) and to the HO and NO (entry 27) data. The disparity between the two values obtained for r\ is probably due to the small number of HG and NG data points.
H. October 1974
Although only the H, N, and G antennas were available for this experiment, striking changes from the previous two experiments were evident in both the correlated flux densities and the closure phases. Of the last two solutions shown in Table III , the entry 31 values, based on unequal circular components, yield a slightly better fit to the correlated flux densities than do the entry 32 values which are based on equal-sized elliptical components; on the other hand, the latter values yield a better fit to the closure phases. Both models indicate that the primary change from the previous results is an increase in component separation n, as seen in Table III . The only exception to this conclusion is found in the comparison of the value for r\ from entries 26 and 30; however, the former solution was based on only 12 data points and the uncertainty in the value obtained for r\ is therefore quite large.
The third method of modeling was also applied to this set of data. The resulting brightness distribution (see Wittels et al. 1976 ) was very similar to that obtained for the May 1974 data. However, the component separation had increased to about 1.36 milli-arcsec, confirming the result of the parametrized two-component model. Figure 12 shows the component spacing r\, the position angle Pi, and fractional differences in strength £ of the two components of 3C 345 for the different analyses as a function of date. The number beside each point corresponds to the appropriate entry in Table III , and an /beside a position angle indicates that P\ was fixed at that value for the solution. The point labeled s on each plot was taken from Shaffer et al. (1975) . For points without error bars, except those labeled/or 5, the standard errors are too small to show.
IV. DISCUSSION
A discussion of possible secular trends in r\, P\, and £ must take into account the effects of data and model selection. For the experiments through May 1973, data were available from only one baseline and there was insufficient information to determine component sizes. For comparison, data from selected baselines from the latter experiments were also modeled by point components (see entries 11,15,17,20,26,27, 30 of Table III ). In general, the point components tend to be closer together and at a smaller position angle than the corresponding Gaussian Table III ; an / means the position angle was fixed at the value shown in the solution. The points labeled s, from Shaffer et al. (1975) , and the results for the Gaussian array model were not included in the least-squares solution. Error bars are shown where they are not smaller than the symbol. The lines shown through the component-separation results correspond to the best-fit straight lines through the points labeled 2, 3,5,7,9,14,16,18,24,29, and 31 (dashed), and 2, 3, 5, 7, 9, 11,15, 17, 20, 26, 27, and 30 (solid) (see Table III and text). 1976AJ 81. . 933W 943 3 C components; also, constraining the components' sizes to be equal results in a smaller value of £ than that obtained by allowing the component sizes to vary independently (entries 24, 29, and 31); and the use of only correlated flux densities without phase information also gives a smaller value of £.
The variation of the component separation with time was discussed in Wittels et al. (1976) and is only briefly mentioned here. The solid line through the separations corresponds to the best-fit straight line for point components (entries 2, 3, 5, 7, 9, 11, 15, 17, 20 , the average of 26 and 27, and 30 in Table III) , whereas the dashed line corresponds to the best fit for point components for the first five experiments and Gaussian components (entries 14, 16, 18, 25, 29, and 32 in Table III) for the later experiments. The slopes of the lines are (0.07 db 0.01) milli-arcsec/yr, and (0.11 ± 0.01) milli-arcsec/yr, respectively, corresponding to an average overall rate of expansion of (2.5 d= 0.8) c, for a redshift z = 0.6, a Hubble constant Hq = 60 km sec -1 Mpc" 1 , and a deceleration parameter #0 = 1-Later data from January, May, and October 1975 and March 1976 , not yet fully analyzed, indicate that the separation of the two components has continued to increase. This result, and the lack of observed apparent contraction in any source (except for the time from the apparent disappearance of one outburst to the appearance of the next), are difficult to reconcile with the "Christmas-tree" model for the apparent change of separation with time over any given series of observations (see, for example, Dent 1972a).
The position angle for the two components, at first glance, also appears to show a trend with time, especially if only the experiments prior to 1974 are considered. However, careful scrutiny of the later experiments, where the effects of selection can be tested, casts serious 345 doubt on any conclusions involving systematic changes of P\. For example, for the May 1974 experiment, the entry 23 set of parameters in Table III has a value for P\ of 107°, but the best-fit P] for the HG correlated flux densities modeled by two point components, entry 20, is only 102°, more consistent with the earlier single-baseline experiments. Furthermore, if for this same experiment, the HN, HG, NG, HO, and NO correlated flux densities and the HNG and HNO closure phases are modeled by two equal, circular, Gaussian components, the best-fit Pi is 110°. Thus, a change of component size or shape can shift Pi by several degrees. In contrast, for most of the experiments, a shift of 1 0 -3° in the position angle for one particular choice of model does not greatly increase the rms of the postfit residuals or introduce significant systematic trends in these residuals. Therefore, it is not possible to conclude reliably whether or not the position angle changes systematically; data and model selection effects are of the same order as, if not larger than, any systematic changes in Pi.
The fractional difference in strength of the two components also shows no significant trend with time, although, as previously mentioned, both utilizing only correlated flux-density data and constraining the component sizes to be equal results in a smaller value of £. Figure 13 shows the total and model flux density for 3C 345 as a function of date, with curves sketched through the points. The model flux density is shown for three separate two-component cases-circular or elliptical Gaussian components, point components from solutions using HG and/or NG data, and point components from solutions using HO and/or NO data. Point components are separated from Gaussians because the former always require less flux density in the model than the latter. HG and NG solutions are separated from HO and NO solutions because, since the HO and NO base- is shown separately for three cases: circular 3 or elliptical Gaussian components (EHPHW x 3^ 0), point components (EHPHW = 0) for 3 solutions based on HG and/or NG data, and ^ 10 point components for solutions based on HS ^ and/or NS data. The points are labeled with O the number corresponding to the appropriate entry in Table III . The point labeled s is from ^ 8 Shaffer et al. (1975) and is for components with EHPHW 0. The total flux densities ^ are from Table I lines are longer, they resolve out more of the source's total flux density. The point labeled 5 is from Shaffer et al. (1975) ; the other model flux densities are labeled with the number from the appropriate entry in Table III. In general, the model follows the trends of the measured total flux density, although the difference between the total and model flux densities for the point components is highly variable. The best determinations of model flux density are for those experiments after mid-1973 when HN data became available. For these later experiments, the model flux density for Gaussian components remains at about 80%-85% of the total, indicating that the total flux-density changes are primarily due to changes in the flux density of the compact components.
Although these observations of 3C 345 are, for the most part, well described by two components, the modeling techniques employed above do not result in a unique description of the source. It is quite likely that, with increased resolution, one or both of the components seen on the scale of present resolution will be decomposed into two or more smaller parts. Perhaps the first question to ask is whether or not there exists a third component located between the two discussed above; the gradual decrease in the strength of a central, third component can produce long-term changes in the data similar to those produced by two components which are separating with time. There are primarily two pieces of information which bear on this question. The first is the brightness distribution produced by the series method: If a third component is present between the two main components, it would have to be very weak (see Wittels et al. 1976) . A third component outside seems even less likely since such a component would have been easily evident with the available resolution. However, a small, low-fluxdensity component cannot be ruled out. The second piece of information is the total flux density from the source. The uncertainties in the early measurements of total flux density are sufficiently large to cast doubt on the validity of the variations, but the estimated increase in total flux density from about 11.2 to 12.4 Jy in late 1972 is significant. There is no indication of a large systematic decrease in total flux density after this period that would have to accompany the decay of a third component; however, if the third component had been almost gone by the end of 1974, the uncertainties in the measurements are sufficiently large to have masked the decay. Subsequent measurements would be consistent with, but would not confirm, this decay if they showed no further increase in the separation of the two components of the two-component model. However, as mentioned, later experiments indicated continued apparent expansion. A similar analysis and conclusion can be applied to a possible increase in flux density of two outer components relative to the flux density of a middle component.
The compact source in 3C 345 appears now to consist of two main components, with the weaker one to the east (direction of increasing a) and slightly south of the stronger. A definitive decision on whether or not there are additional weak components or whether the two main components are composed of several smaller "knots" of flux density will have to await higher-resolution measurements. Although the interpretation of the time variability of the source must always be viewed in terms of the assumptions inherent in the models, we feel it likely that the expansion inferred from our observations is genuine and that it is not simply an artifact of the techniques used to model the brightness distribution.
In conclusion, we note that Cohen et al. (1976) from observations at a wavelength of 2.8 cm, have inferred an even faster apparent rate of expansion for 3C 345 than we have, but for the period between February 1974 and February 1976 . Their result suggests either that the source behaves somewhat differently at 2.8 than at 3.8 cm or that the apparent rate of expansion has increased with time. The first explanation seems unlikely in view of the fact that during 1974, when good data were available at both wavelengths, the apparent separations of the source components agree quite well. The second possibility, that the apparent rate of expansion has increased, seems more likely, especially in light of our more recent observations at 3.8 cm which, although not completely analyzed, also appear to give component separations above the lines shown in Fig. 12 .
